Adrenal steroids mediate the increase of hippocampal nerve growth factor biosynthesis following bicuculline convulsions.
Northern blot analysis of nerve growth factor (NGF) messenger ribonucleic acid (mRNA), together with a two-site enzyme immunoassay for NGF protein, showed that a convulsive dose of bicuculline (0.4 mg/kg, IV) induced a rapid (within 1 hour) three-fold increase in hippocampal NGF mRNA. This increase was followed by a significant increase in NGF protein 5 hours later. No changes were detected in the cerebral cortex. The increase of rat hippocampal NGF mRNA and protein content was associated with an increase in plasma corticosterone content. Both responses were completely prevented by a pretreatment with diazepam (5 mg/kg, IP), which suggested that adrenal steroids might be a stimulus underlying the rapid increase in NGF biosynthesis following bicuculline convulsions. Therefore, we tested to determine whether a convulsive dose of bicuculline could increase NGF mRNA in adrenalectomized and sham-operated rats. Bicuculline increases hippocampal NGF mRNA in sham-operated rats, but not in adrenalectomized rats despite the presence of convulsions in both experimental groups. Moreover, in adrenalectomized rats, dexamethasone (0.5 mg/kg, SC) could partly restore the increase in hippocampal NGF mRNA content induced by bicuculline convulsions; thus, adrenal steroids might have an essential role in the induction of hippocampal NGF biosynthesis elicited by bicuculline convulsions.